1. Introduction. Wire coating is used for the purpose of high and low voltage, for the protection of humans, for the processing of signals such as cable and telephone wires and for the protection against corrosion. It is performed due the drag of wire in the coating unit filled with molten polymers, and hence wire is coated due to the shear stress between the wire and molten polymer. Wire coating is one of the important chemical process in which different types of polymers are used. The coating of wire depends on geometry of die, viscosity of fluid, temperature of wire and molten polymer used for coating. Wire coating have many applications in the field of chemical and industrial engineering. Many authors have studied wire coating phenomena.
wire coating analysis, and obtained the expressions for the flow rate, shear rate and velocity distribution along the radial direction.
According to the best of our knowledge the mathematical modeling using an Ellis fluid model of wire coating process with no-slip boundary conditions has not been studied. As the Ellis fluid has many industrial applications like waterborne coating and metallic automotive base coating where polymeric suspensions are used, lubricating greases, psueodoplastic fluids and drilling fluids are its industrial applications [20, 21] . Thus we modeled the wire coating process by considering Ellis fluid as melt and develop the resulting differential equation by using Binomial series technique. The non-linear differential equations governing the model are made dimensionless and solved for velocity and temperature distribution. We derive closed form of solution in dimensionless form for velocity field, shear stress, volume flow rate, thickness of coated wire, force on total wire and temperature distribution. 
,
where ρ is constant density, V is velocity vector, f is body force, p is pressure, S is the extra stress tensor and is the material derivative. As discussed in [19] the stress tensor defining the Ellis fluid is given by ,
Where ,
And ,
Where η is the apparent viscosity, is zero shear viscosity, represents the value of shear stress at which the apparent viscosity has dropped to half its zero shear value, and lastly the index is a measure of the degree of shear thinning behavior that is the greater the value of greater is the extent of shear thinning. The boundary conditions for the problem on the velocity field and temperature distribution are given by ,
The fluid velocity field and temperature distributions are considered as ,
Using the assumptions continuity Eqn. 1 satisfied identically, the momentum Eqn. 2 and energy Eqn. 3 in the absence of body forces reduces to ,
From Eqns. 10-12 it is concluded that 'p' is function of 'z' only, also assume that there is no variation in pressure gradient along the axial direction. Thus we have , where B is a constant.
Thus Eqn. 12 reduces to the form , Integrating w.r.t 'r' we get ,
Where is an arbitrary constant of integration.
Now by the use of Eqn. 9, in the constitutive equations, the combination of Eqn. 4 and Eqn. 5 is given by ,
Substituting Eqn. 14 in Eqn. 15 and for relaxing the absolute condition, we have ,
Using the Binomial series formula and taking ˂1, we obtain , (
Now introducing the following dimensionless parameters in Eqn. 17 
With the boundary conditions given in Eqn. 8, reduces to ,
Here we list the basic formulas related to the wire coating analysis for future use in our work. The average velocity of fluid inside the die during coating process is given by ,
At some control surface downstream, the volume flow rate of coating is given by , (24) Where is the radius of the coated wire. And to find the Volume flux, we use the formula given by the equation ,
According, from both the Eqns. 24-25 the thickness of the coated wire can be obtained as ,
The force on the wire is computed by determining the shear stress at the wire surface, which is given by ,
The force exerted by the fluid on the total wire surface is given by the formula ,
Using , the system of Eqns. 23-28 reduces to ,
, ,
The stress component in dimensionless form is given by , ,
Now Integrating Eqn. 19 with respect to r, we obtain ,
Where is another constant of integration to be determined.
The expression of velocity profile given in Eqn. 35 involves two constants that can be determined explicitly by using the boundary conditions, , also this equation contains an infinite series for which we want to discuss a special case by taking in order to find the constant . 
with coefficients,
The real root to the quadratic Eqn. 36 can be obtain by taking the discriminant we get, ,
The second constant of integration appeared in the axial velocity profile can be determined by the following method.
If both boundaries are stationary or moving then use of any boundary condition gives the second constant on the other hand if one boundary is stationary and other is moving with constant speed, then can be determined from the condition on the stationary boundary, otherwise the solution will not satisfy both the boundary conditions. Thus we determine the second constant from Eqn. 35 by setting the no-slip condition at the die wall as, ,
The velocity profile in dimensionless form
(37)
Volume flow rate in dimensionless form is (38)

Thickness of the coated wire in dimensionless form is (39)
The force on the total wire in dimensionless form is ,
This expression shows an important result that the force on the wire is constant throughout the domain and which depends upon the parameters involved in constant .
To find Temperature distribution we use the value of from Eqn. 19 in Eqn. 21 with boundary conditions, and it increases with increasing values of these parameters.
